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X 4 -aX 3 +J(a 8 -6)X 8 -|(« 3 -3a&+2c)X+ ir V(« 4 -6a 2 6[8ac + 36 8 ]-6^) = 0. 

The method here used I obtained many years ago from my old friend 
James Main of the Coast and Geodetic Survey who died in Washington Novem- 
ber 23, 1894, aged 84 years. This method is general applying to a set of n equa- 
tions containing n unkown quantities. 

If we have 

x-\-y+z-\-....=a 

x*+>y*+z* + ....=b 

z s +y s +z s + ....=c 

x n +y n +z n +....—le 
then are x, y, z, etc., the roots of 

X n - AX n ~ l + J5X»- 2 - CX»- 3 + . . . . ±K=Q, 
where 
A=a 

B=(l/2!) [a 2 -&] 

£=(1/3!) [a*-3«t&+2c] 

D=(l/4!) [a*-6a 2 6 + (8ac+36 8 )-6rf] 

E=(l/5\) [a 6 -10a 3 & + 5a(4ac+3& 2 )-10(3ad-|-2&c)+24c] 

F=(l/6!) [a 6 -15a 4 &+5a 2 (8ac+96 2 )-15(6a 2 (?+8a&c+6 3 )+2(72ae+45iM 

+ 20c 2 ) -120/] 
#=(1/7!) [a'-21a s 6+35a3(2ac-f-36 2 )-105a(2a s (Z+36c+& 3 +& 2 c)-t-14(24a 8 e 

+20ac 2 + 15& 2 c + 45abd) -84(10a/+66e + 5cd) + 720^] 

Solved in an excellent manner by O. B. M. ZERR. 

144. Proposed by F. P. MATZ, Sc. D., Ph. D., Professor of Mathematics and Astronomy, Defiance College, 
Defiance, Ohio. 

Show that the number of ways in which 15 different problems may be dis- 
tributed among 5 students so that each student shall have three of them, is W== 
(6.8)!/(8!)». 

Solution by G. B. M. ZEEE, A. M., Ph. D., The Temple College, Philadelphia, Pa., and M. E. GRABER, Heid- 
elberg University, Tiffin, Ohio. 

It is demonstrated that the number of ways a + b-\-c + .... can be divided 
into groups containing a things in one group, b in another, etc., is 



[o+i+e+....]! 
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Let a=6==c=etc.=3. 
. [5.8] i _ 15! 

[3!]s ~[3!p 



GEOMETRY. 



172. Proposed by W. J. GREEIJSTREET, M. A., Editor of The Mathematical Gazette, Stroud. Glouces- 
tershire, England. 

The center N of the 9-point circle of a triangle ABC lies on P, the pedal line of a 
point on the circumcircle. Find the angle of intersection of P and AB. 

Solution by MARCUS BAKER, Washington. D. G. 

In the annexed figure PS is Simpson's line, or the pedal line of the circum- 
circle. Lines drawn from any point X' in the circumcircle perpendicular to the 
sides of ABC determine three collinear points on Simpson's line. In the figure 
a point X has been so chosen that the resulting Simpson line passes through N, 
the center of the Twelve Point or Feuerbach circle. H is the orthocenter, the 
circumcenter, and HT the Feuerbach center. NO 
=NH=iOH. 

Let <p— the angle NML to be determined. 



tan<p: 



LN _ j£0Q+HB'2 
LM iQB'-QM 

__ l[RcosB+2B<io sC(sosA] 
i[_2BsmGdosA — i^sinB] — Bcosep 



or tan <p =— 



oosCoosA + ieosB 



smCoosA—^sinB— cos rp 



m 



...[1], 



n— cos<p 
where >M=cos(7cosJ.+icosB, w=sinC f cosJ.— JsinB. 




From [1], n- 



m 



tan<p 



=cos<p, whence w 2 - 



2mn 



which reduces to 



m" 



tancp ' tan* <f> 1+tan 2 ^ 



tan 4 ©— 2 — tan 8 <z> + — ; tan 2 a>— 2 — tan<H — -—0...J2X 



This equation gives one (or more?) lines filling the conditions. By per- 
muting the letters in [1] two more are similarly found. Points X' and X" of 
the figure determine two more lines fulfilling the conditions. 

Also demonstrated by 6. B. M. ZEKR. 



